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Full:    ENSR Data Pkg#:  

Limited:    Site Name:  
    Project Number:  

 
 REVIEW OF DIOXIN/FURAN DATA PACKAGE 
 
The following guidelines for evaluating dioxins and/or furans were created to delineate required validation 
actions.  This document will assist the reviewer in using professional judgment to make more informed 
decisions and in better serving the needs of the data users.  Quality control validation criteria were derived 
from United States Environmental Protection Agency (USEPA) publications: Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods SW-846 (Final Update III, December 1996), specifically SW-846 
Method 8290 Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs) by 
High-Resolution Gas Chromatography/High-Resolution Mass Spectrometry (HRGC/HRMS). Validation 
actions were derived from USEPA Analytical Operations/Data Quality Center (AOC), National Functional 
Guidelines For Chlorinated Dioxin/Furan Data Review, (Final August 2002). 
 
The hardcopied (laboratory name) _______________________ data package has been reviewed and the 
quality assurance and performance data summarized.   
 
The data review for dioxins/furans included the following samples: 
 

Lab Project No.  Sampling Date(s)  
No. of Samples  Shipping Date(s)  
Sample Matrix  Date(s) Rec'd by Lab  

 
Equipment Blank IDs:  
  
Field Blank IDs:  
  
Field Duplicate IDs:  
  

 
The general criteria used to determine the performance were based on an examination of the following: 
 
___ Data Completeness   ___ Laboratory Control Sample 
___ Holding Times    ___ Field Duplicates 
___ GC/MS Performance Checks  ___ Internal Standard Recoveries 
___  Calibrations    ___ Compound Identification 
___ Blanks    ___ Compound Quantification 
___ Matrix Spike/Matrix Spike Duplicate ___ Percent Solids 
    
           

Overall Comments:  
 
 
 
 

 
Reviewer:  Date:  
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NATIONAL FUNCTIONAL GUIDELINES DIOXIN/FURAN DATA QUALIFIER DEFINITIONS 
 
 
U - The analyte was analyzed for but not detected. 
 
J  - The analyte was positively identified.  The associated numerical value is the approximate 

concentration of the analyte in the sample.  
 
N - The analysis indicates the presence of an analyte for which there is presumptive evidence to make 

a “tentative identification”. 
 
NJ - The analysis indicates the presence of an analyte that has been “tentatively identified” and the 

associated numerical value represents its approximate concentration. 
 
UJ - The analyte was not detected.  However, the reported detection limit is approximated and may be 

inaccurate or imprecise. 
 
R - The sample results are unusable.  The analyte may or may not be present in the sample. 



  
Dioxin/Furan Data Review Worksheets       All criteria were met: ____ 
  Criteria were not met, and/or see below: _____ 
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I.  DATA COMPLETENESS 
 
A.  Data Package: 
 
Missing Information  Date Lab Contacted Date Received 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
B. Other Discrepancies: 
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II. HOLDING TIMES 
 
The objective of this parameter is to ascertain the validity of results based on the holding time of the sample 
from the time of collection to the time of extraction, and subsequently from the time of extraction to the time 
of analysis. 
 
Complete table for all samples and circle the extraction and/or analysis date for samples not within criteria. 
 

Sample ID Date Sampled Date Extracted Date Analyzed Action 
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

 
Cooler Temperature(s):  __________________________________________________________ 
 
Preservation Criteria: 
 
Waters  - If residual chlorine is present, treat the sample with sodium thiosulfate and if pH >9, adjust the pH 

to between 7-9 with sulfuric acid.  Cooler temperatures must be at 2-4°C ± 2°.  Samples must be 
stored in the dark 

Soils    - Cooler temperatures must be 2-4°C ± 2°.  Samples must be stored in the dark. 
Tissue  - Samples must be stored at -20° C.  Samples must be stored in the dark. 
 
Holding Time Criteria for Waters, Soils, and Tissues: 
 
 Extract within 30 days of sample collection and analyze within 45 days of extraction 
 
Actions: 
 
If the samples were not properly preserved, qualify as estimated (J and UJ) all positive and non-detect 
results. 
 
If holding times are exceeded, qualify as estimated (J and UJ) all positive and non-detect results. 
 
If holding times are grossly exceeded, (>60 days for extraction and >90 days for analysis), qualify as 
estimates positive results (J) and reject (R) the non-detect results.  
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III. GC/MS TUNING & PERFORMANCE CHECK  
 
GC/MS instrument performance checks are performed to ensure proper mass resolution, identification, 
and sensitivity.  
 
A. MS Resolution – Perfluorokerosene (PFK) Molecular Leak: 
 
1. Was the PFK molecular leak performed at the proper frequency?  Yes No 
 
Criteria: Beginning and end of each 12-hour period of operation 
 
2. If calculated resolution results are available, was the resolution greater than or equal to 10,000 (10% 

valley) at m/z 304.9824 (PFK) or any reference signal close to m/z 303.9016 (TCDF)?   
         Yes No Unavailable 

 
3. For each descriptor listed in Table 6 were reference peaks selected that cover the mass range of the 

descriptor?         Yes No 
 
4. If calculated results are available for each descriptor, was the resolution greater than or equal to 

10,000 (10% valley) and the deviation between the exact m/z and the theoretical m/z (in Table 6) for 
each exact m/z less than 5 ppm?     Yes No Unavailable 

 
5. If calculated results for resolution and deviation from exact m/z are not available for each descriptor, 

visually inspect the shape of the peak profiles for symmetry and baseline. Were the peak shapes 
symmetrical and were the baselines adequate?    Yes  No  
        

Actions: 
 
 If the mass spectrometer resolution is <10,000, all of the associated data should be rejected (R) If no for 
any of the other above questions, use professional judgment in the qualification of the data.  Explain 
actions and list affected samples below. 
_________________________________________________________________________________ 
__________________________________________________________________________________ 
__________________________________________________________________________________ 
 
B. GC Column Performance Check – Window Defining Mixture (WDM) 
 
1. Was the GC column performance check (i.e. WDM) performed at the proper frequency?    
          Yes  No 
 
Criteria: Beginning of each 12-hour period during which samples are analyzed and prior to initial 

calibration. 
 
2. Are the 1st and last isomers in each homologue series present in the WDM? Yes No   
 
Actions:  
 
If no to either 1 or 2, but the calibration standards met specifications, then the individual 2,3,7,8- 
substituted congener results may be usable without qualification.  Total homologue results, however, 
should be qualified as estimated (J and UJ) since one or more CDDs/CDFs may not have been 
detected.  If the calibration standards indicate a significant problem with the descriptor switching times, 
all the associated results should be qualified as rejected (R). 



  
DIOXIN/FURAN DATA REVIEW WORKSHEETS     All criteria were met: ____ 
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III.  GC/MS PERFORMANCE CHECKS (continued) 
 
3. Was the chromatographic separation between 2,3,7,8-TCDD and the peaks representing other 

unlabeled TCDD isomers resolved with a valley of ≤ 25%?   Yes No 
 
List performance checks which did not meet this resolution criteria and the associated samples below. 
 

Check Standard ID Valley % Associated Samples 
   
   
   
   

 
Actions:  
 
If the GC resolution does not meet the criteria, qualify as estimated (J and UJ) the positive results and 
non-detect results for tetras, pentas, and hexas (dioxins and furans).  The hepta isomers are not believed 
to be affected.  OCDD and OCDF are not affected as there is only one isomer in each group.  Non-
detects are not affected. 
 
4. Were the absolute retention times for the switching of SIM ions from one homologous series to the next 

higher homologous series greater than 10 seconds apart?     Yes  No 
 
Note: Be sure to check for adequate separation between 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF since these 
elute within 15 seconds of each other. 
 
Action:  
 
If the switching times are less than 10 seconds apart, this may result in false negative or low biased 
results for some of the congeners or totals.  Use professional judgment and qualify as estimated (J and 
UJ) all positive and non-detect results with retention time shifts greater than 10 seconds of the 
corresponding homologue. 



  
DIOXIN/FURAN DATA REVIEW WORKSHEETS     All criteria were met: ____ 
  Criteria were not met, and/or see below: _____ 
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IV. CALIBRATIONS 
 
A. Initial Calibration 
 
1. Were the five concentration calibration solutions listed in Table 5 of the method utilized in the initial 

calibration of the instrument (particularly the lowest calibration standard)?    
           Yes No 

 
Action: If no, use professional judgment in the qualification of the data. 
 
2. Were SIM data acquired for each of the ions listed in Table 6 of the method?  Yes No 
 
Action:  
 
If no, ask lab for an explanation.  If an incorrect ion was used, reject (R) all associated data for the 
affected analyte. 
 
3. Retention Times (RTs) 

a. For 2,3,7,8-substituted congeners which have an isotopically labeled internal or recovery standard, 
the RT of the 2 ions must be within -1 to +3 seconds of the isotopically labeled standard. 

b. For 2,3,7,8-substituted congeners which do not have an isotopically labeled internal or recovery 
standard, the RT of the 2 ions must fall within 0.005 RT units of the Relative RT (RRT) measured in 
the calibration standard.  (Note: Identification of OCDF is based on its RT relative to 13C12-OCDD). 

 
Action:  
 
If the above criteria are not met, qualify all associated results as rejected (R). 
 
4. The ion abundance ratios for all compounds in all standards must be evaluated.  List the ion 

abundance ratios which are outside the acceptance criteria. 
 
Criteria: Table 8 of the method lists the ion abundance ratio acceptance criteria.  
  

Standard ID Ion Ratio Analyte Samples Affected 
    
    
    

 
Actions:  
 
If the ion abundance ratio is not met for a 2,3,7,8-substituted congener (see Table below for limits), 
qualify as rejected (R) all associated sample results for compounds with failed ion ratios in the initial 
calibration.  At the reviewer’s discretion, a more in-depth review to minimize the amount of data rejected 
may be accomplished by the following: 
 
• If the ion abundance ratio is outside the limits for an analyte in the HRCC-1 solution, then low-end 

results for that analyte (below the HRCC-2 standard) should be qualified as rejected (R). 
• If the ion abundance ratio is outside the limits for an analyte in the HRCC-5 solution, then high-end 

results for that analyte (above the HRCC-4 standard) should be qualified as rejected (R). 
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IV. CALIBRATIONS (continued) 
 

Number of Chlorine 
Atoms 

M/Z’s Forming 
Ratio 

Theoretical Ratio ±15 %QC Limits 

41 M/(M+2) 0.77 0.65-0.89 
5 (M+2)/M+4) 1.55 1.32-1.78 
6 (M+2)/M+4) 1.24 1.05-1.43 
62 M/(M+2) 0.51 0.43-0.59 
7 (M+2)/M+4) 1.04 0.88-1.20 
73 M/(M+2) 0.44 0.37-0.51 
8 (M+2)/M+4) 0.89 0.76-1.02 

 
1-Does not apply to 37Cl4-2,3,7,8-TCDD (cleanup standard). 
2-Used for 13Cl12-HxCDF only 
3-Used for 13Cl12-HpCDF only 

 
5. Were the signal/noise ratios for all peaks greater than or equal to 10?  Yes No 
 
Action:  
 
If no, and if the signal/noise ratio is <10 for any 2,3,7,8-substituted congeners (unlabeled), the instrument 
sensitivity may be impacted.  In this case, all non-detect results in samples associated with this initial 
calibration should be rejected (R) and the positive results should be estimated (J).   
 
If the signal/noise ratio for a labeled internal standard or recovery standard are <10, sensitivity of the 
instrument may have been impacted or the standard was not properly spiked.  Use professional judgment 
to determine effect on data quality. 
 
6. List the percent relative standard deviations (%RSDs) that were outside the QC acceptance criteria of 

< 20% for all 2,3,7,8-substituted congeners (unlabeled) and < 30% for internal standards (labeled).   
7.  

DATE LAB FILE ID# %RSD ANALYTE SAMPLES AFFECTED 

   
     
     
     
     

 
Actions: 
 
If the %RSD is >20 for a 2,3,7,8-substituted congener (unlabeled), qualify as estimated (J and UJ) the 
positive and non-detect results for the affected analyte in samples associated with this initial calibration.  
If the RSD is > 20%for an unlabeled congener, examine the possibility of directing the RSD to within 20% 
by discarding either the HRCC-1 or HRCC-5 standard response factors.  If discarding either of those two 
points brings the RSD within 20%, qualify as estimated (J and UJ) the positive and non-detect results 
associated with the offending portion of the initial calibration (low or high).  If non-linearity impacted a 
majority of data, all positive and non-detect results should be qualified as estimated (J and UJ).  Use 
professional judgment to qualify the data in cases where the internal standard %RSD is > 30%.  



  
DIOXIN/FURAN DATA REVIEW WORKSHEETS     All criteria were met: ____ 
  Criteria were not met, and/or see below: _____ 
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IV. CALIBRATIONS (continued) 
 
B.  Continuing Calibration 
 
1. Was the calibration verification standard analyzed at the proper frequency (i.e. HRCC-3)?  
           Yes No 
 
Criteria: Beginning of each 12-hour period of operation and at the end of the 12-hour shift. 
 
Action: If no, use professional judgment in the qualification of the data. 
 

8. Were SIM data acquired for each of the ions listed in Table 6 of the method? Yes No 
 
Action:  
 
If no, ask lab for an explanation.  If an incorrect ion was used, qualify as rejected (R) all associated data 
for the affected analyte. 
 
3.  Retention Times 
 

a. For 2,3,7,8-substituted congeners which have an isotopically labeled internal or recovery standard, the 
RT of the 2 ions must be within -1 to +3 seconds of the isotopically labeled standard. 

a. For 2,3,7,8-substituted congeners which do not have an isotopically labeled internal or recovery 
standard, the RT of the 2 ions must fall within 0.005 RT units of the RRT measured in the calibration 
standard.   Note: The identification of OCDF is based on its RT relative to 13C12-OCDD. 

 
Actions:  
 
If the retention times for any 2,3,7,8-substituted congeners (unlabeled) in the continuing calibration 
standard are not within the retention time windows, use professional judgment and qualify as estimated (J 
and UJ) all positive and non-detect results for the affected analyte in samples associated with this 
continuing calibration.  
 
If the recovery standard retention times drift by more than ±15 seconds from the initial HRCC-3 analysis 
and the continuing calibration standard, use professional judgment to qualify all associated sample 
results.  All positive and non-detect results should be rejected (R) unless based on a review of the 
selected ion current profile (SICP), there appears to be no affect on the results.  
 
4. Do the 2 SIM ions maximize simultaneously (±2 seconds) for each analyte?  Yes No 
 
Actions:  
 
Use professional judgment if the required retention times are not met for the 2 SIM ions.  
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IV. CALIBRATIONS (continued) 
 
5. The ion abundance ratios for all compounds in all standards must be evaluated.  List the ion 

abundance ratios which are outside the acceptance criteria. 
 
Criteria: Table 8 of the method lists the ion abundance ratio acceptance criteria.  
 

Standard ID Ion Ratio Affected Compound Associated Samples 
    
    
    
    
    

 
Actions:  
 
If the ion abundance ratio is not met for a 2,3,7,8-substituted congener (see Table below for limits), 
qualify as estimated (J and UJ) all associated positive and non-detect sample results for compounds with 
failed ion ratios in the continuing calibration.   
 

Number of Chlorine 
Atoms 

M/Z’s Forming 
Ratio 

Theoretical Ratio ±15 %QC Limits 

41 M/(M+2) 0.77 0.65-0.89 
5 (M+2)/M+4) 1.55 1.32-1.78 
6 (M+2)/M+4) 1.24 1.05-1.43 
62 M/(M+2) 0.51 0.43-0.59 
7 (M+2)/M+4) 1.04 0.88-1.20 
73 M/(M+2) 0.44 0.37-0.51 
8 (M+2)/M+4) 0.89 0.76-1.02 

 
1-Does not apply to 37Cl4-2,3,7,8-TCDD (cleanup standard). 
2-Used for 13Cl12-HxCDF only 
3-Used for 13Cl12-HpCDF only 

 
6. Were the signal/noise ratios for all peaks greater than or equal to 10?  Yes No 
 
Action:  
 
If no, and if the signal/noise ratio is <10 for any 2,3,7,8-substituted congeners (unlabeled), the instrument 
sensitivity may be impacted.  In this case, all non-detect results in samples associated with this continuing 
calibration should be rejected (R) and the positive results should be estimated (J).   
 
If the signal/noise ratio for a labeled internal standard or recovery standard are <10, sensitivity of the 
instrument may have been impacted or the standard was not properly spiked.  Use professional judgment 
to determine effect on data quality. 
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IV. CALIBRATIONS (continued) 
 
7.  List the percent difference (%Ds) that were outside the QC acceptance criteria of < 20% for all 2,3,7,8-

substituted congeners (unlabeled) and < 30% for internal standards (ending calibration standard QC 
acceptance criteria of < 25% for all 2,3,7,8-substituted congeners (unlabeled) and < 35% for internal 
standards). 

 

DATE LAB FILE ID# %D ANALYTE SAMPLES AFFECTED 

   
     
     
     
     

 
Note: for ending calibration standard only: If %D > 25% (for any unlabeled compounds) and/or %D > 35% 
(for labeled compounds), verify that the laboratory used the mean response factor (RF) from the 
beginning and ending continuing calibration standards in sample calculations instead of the mean RF 
from the initial calibration. 
 
Actions:  
 
Qualify positive results and non-detects as estimated (J and UJ) if the continuing calibration acceptance 
criterion is exceeded.   
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V. BLANKS 
 
The assessment of the blank analysis results is to determine the existence and magnitude of contamination 
problems.  The criteria for evaluation of blanks apply to any blank associated with the samples, including 
field, equipment and laboratory blanks.  If problems with any blanks exist, all data associated with the case 
must be carefully evaluated to determine whether or not there is an inherent variability in the data for the 
case, or if the problem is an isolated occurrence not affecting other data. 
 
List the contamination in the blanks below.  Medium and low level blanks must be treated separately. 
 
1.   Laboratory Blanks 
 

Date 
Analyzed  Lab ID  Level/ 

Matrix  Compound  Concentration/ 
Unit 

         

         

         

         

         

         

         

         

         
 
2. Field and Equipment Blanks 
 

Date 
Analyzed  Lab ID  Level/ 

Matrix  Compound  Concentration/ 
Unit 
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V.  BLANKS (continued) 
 
3. Blank Actions 
 
Action levels should be based upon the highest concentration of contaminant determined in any 
blank.  The action level for samples which have been concentrated or diluted should be multiplied by the 
concentration/dilution factor.  No positive sample result should be reported unless the concentration of the 
compound in the sample exceeds the action level of 10x the amount in the blank for OCDD and OCDF, or 
5x the amount for any other compound.  Use professional judgment to apply the following actions:  
 
Evaluation of all samples using method, field, and equipment blanks: 
 
1. For all analytes except OCDD and OCDF: If the concentration in the sample is <5x the concentration 

in the blank, the associated sample result should be qualified as non-detect (U). 
 
2. For OCDD and OCDF: If the concentration in the sample is <10x the concentration in the blank, the 

associated sample result should be qualified as non-detect (U). 
 
3. If the concentration in the sample is >10x the concentration in the blank (for OCDD and OCDF) and 

>5x the concentration in the blank (for other analytes), qualification of the data is not required. 
 
Review Project Quality Assurance Project Plan (QAPP) for project-specific information. 

 
Contamination 
Source/Level 

Analyte Concentration 
Units 

Action 
Level/Units 

Sample 
Quantitation 

Limit 

Affected Samples 
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V.  BLANKS (continued) 
 
 
1. Was a method blank extracted with each batch of 20 samples/matrix?  Yes No 
 
2. Was the method blank analyzed between the calibration standard and the first sample?  
           Yes No 
 
If no, use professional judgment and explain actions below.  If contamination is suspected, use 
professional judgment to qualify as estimated (J) all positive results associated with the suspected 
contaminant.   
 
___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 
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VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) 
 
This data is generated to determine long-term precision and accuracy of the analytical method for various 
matrices.  This data alone cannot be used to evaluate the precision and accuracy of individual samples. 
 
1.   Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recoveries and Precision 
 
 Level / Matrix:        Sample ID:    
 
List the percent recoveries (%R) and relative percent differences (RPDs) of spiked analytes which do not 
meet criteria.  Refer to the QAPP for QC acceptance limits.  If limits are not listed, apply professional 
judgment criteria of 40-135%R and 25%RPD.   
 

MS or MSD  Compound  %R or 
RPD  QC Limits Action 

         
         
         
         
         
         
         
         
         
         
         
         
         
         

 
Actions: 
 

 

 

%R is  > Upper   
QC Limit 

%R is 
> 10% but 

< Lower QC Limit 

%R is 
< 10% 

RPD Outside 
QC Criteria 

Positive results J J J J 
Non-detect results Accept UJ R UJ 

 
Notes:  (1) Qualifications should be applied to the affected compound in the unspiked sample only. 
 
   (2)If the majority of spike compound %Rs or RPDs are outside the QC acceptance criteria, use 

professional judgment to J, UJ, and/or R all compounds in the unspiked sample. 
 
   (3) No action is necessary if the concentration in the unspiked sample exceeds 4x the concentration 

of the spike added. 
 

A separate worksheet should be used for each MS/MSD pair. 
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VIB. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
2. MS/MSD - Unspiked Compounds 
 
 Level / Matrix:        Sample ID:    
 
List the concentrations of the unspiked compounds and determine the %RSDs of these compounds in the 
unspiked sample, matrix spike, and matrix spike duplicate.   
 

 Concentration   Compound  Sample  MS MSD  %RSD  Action 

           
           
           
           
           
           
           
           
           
           
           
           
           

 
Criteria:   
 
% RSD ≤ 50. 
 
Actions: 
 
If the %RSD > 50, qualify the positive or non-detect result in the unspiked sample as estimated (J and UJ).  
 
If the %RSD is not calculable (NC) due to a non-detect value in the sample, MS, and/or MSD, use 
professional judgment to qualify sample data. 
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VII. LABORATORY CONTROL SAMPLES 
 
This data is generated to determine accuracy of the analytical method for various matrices. 
 
1. Laboratory Control Sample (LCS) Recoveries 
 
List the percent recoveries (%R) of spiked analytes which do not meet criteria.  Refer to the QAPP for QC 
acceptance limits.  If limits are not listed, use professional judgment criteria of 40-135%R.   
 

LCS ID  Compound  %R  QC Limits Action 
         
         
         
         
         
         
         
         
         
         

  
Actions: 
 

 %R is > Upper    
QC Limit 

%R is 
> 10% but 

< Lower QC Limit 

%R is 
< 10% 

Positive results J J J 
Non-detect results Accept UJ R 

 
Note:  (1) If the LCS exhibits many %Rs which are outside the QC acceptance criteria and this appears to 

be an isolated, explainable incident affecting the LCS only, use professional judgment in the 
qualification of sample data. 

 
  (2)  If the majority of spike compound %Rs are outside the QC acceptance criteria, and there is no 

reasonable explaination for all the exceedances, use professional judgment to J, UJ, and/or R all 
compounds in the associated samples. 

 
2. LCS Frequency 
 
1. Was an LCS extracted with each batch of 20 samples/matrix?    Yes No 
 
If no, use professional judgment and explain actions below.   
___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 
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VIII. FIELD DUPLICATES 
 
 Sample IDs.       Matrix:   
  
Field duplicate samples may be taken and analyzed as an indication of overall precision.  These analyses 
measure both field and lab precision; therefore, the results may have more variability than laboratory 
duplicates which measure only laboratory performance.  It is also expected that soil duplicate results will 
have a greater variance than water matrices due to difficulties associated with collecting identical field 
duplicate samples. 
 
Criteria:     
Soils RPD ≤ 50, Aqueous RPD ≤ 30, if both the sample and duplicate results are ≥ 5x sample quantitation 
limit (SQL). The RPD criterion is doubled, if both the sample and duplicate results are < 5x SQL. 
  

Compound Sample 
Quantitation 

Limit 

Sample 
Concentration

Duplicate Sample 
Concentration 

% RPD Action 

    
    
    
    
    
    
    
    
    
    
    
    
    

 
Actions: 
 
• If the concentrations in the sample and field duplicate are positive and the RPD criterion is exceeded, 

qualify the positive results as estimated (J). 

• If a dioxin/furan in a field duplicate pair is detected at > 5x SQL in one sample and non-detect in the 
other sample qualify the positive and non-detect results as estimated (J and UJ). 

• If a dioxin/furan in a field duplicate pair is non-detect in one sample but detected at < 5x SQL in the 
other, use professional judgment to qualify sample results.   

• If one dioxin/furan is non-detect in a field duplicate pair and in the other sample is > 5x SQL; and the 
SQLs for the sample and duplicate are significantly different, use professional judgment to qualify 
sample data. 
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IX. INTERNAL STANDARD RECOVERIES 
 
Isotopically labeled internal standards  (IS) (for PCDDs and PCDFs) are added to each sample, LCS, and 
method blank prior to extraction.  These labeled ISs serve as a measure of the extraction efficiency of 
each sample, LCS, and blank.  These compounds are also used for the quantitation of the PCDD and 
PCDF isomers. 
 
1. Were samples spiked with all internal standards as specified in Table 2 of the method? Yes No 
 
2. List the internal standards and the associated samples that fell outside the QC acceptance criteria of 

40-135 %R. 
 

Sample ID Internal Standard %R Action 
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

 
Actions: 
 
If the IS %Rs fall outside the QC acceptance limits, qualify positive and non-detects results  (including 
EMPCs and EDLs) as follows: 
 

 %R is > 135%R    %R is 
> 10% but 
< 40%R 

%R is 
< 10% 

Positive results J J J 
Non-detect results Accept UJ R 

 
Note:   (1) Actions are only applicable to the results associated with the failed internal standard. 
 
   (2) If the IS recoveries are low, but the clean-up standard recovery is not, then the recovery 

problems may be associated with the extraction procedures or related to a particularly difficult 
matrix. 

 
   (3) If the IS recoveries are low, but the clean-up standard recovery is not, then the recovery 

problems may be associated with the extraction procedures or related to a particularly difficult 
matrix. 
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X.  COMPOUND IDENTIFICATION 
 
1. Were SIM data acquired for each of the ions listed in Table 2 of the method?  Yes No 
 
Action: If no, ask lab for an explanation.  If an incorrect ion was used, reject (R) all associated data for 
the affected analyte. 
 
2. Retention Times (RTs) 

a. For 2,3,7,8-substituted congeners which have an isotopically labeled internal or recovery standard, the 
RT of the 2 ions must be within -1 to +3 seconds of the isotopically labeled standard. 

b. For 2,3,7,8-substituted congeners which do not have an isotopically labeled internal or recovery 
standard, the RT of the 2 ions must fall within 0.005 RT units of the RRT measured in the calibration 
standard.   Note: The identification of OCDF is based on its RT relative to 13C12-OCDD. 

c. For non-2,3,7,8-substituted compounds, the RT must be within the homologous RT windows 
established by analyzing the GC column performance check (i.e. WDM). 

 
Actions:  
 
If the retention times for any 2,3,7,8-substituted congeners (labeled and unlabeled) are not within the 
established retention time windows, the results cannot be positively identified as dioxins/furans and 
qualify the results as rejected (R).  
 
3. Do the 2 SIM ions maximize simultaneously (±2 seconds) for each analyte? Yes No 
 
Actions:  
 
If the required retention times are not met for the 2 SIM ions, qualify the results as rejected (R). 
 
4. The ion ratios for all compounds in all standards must be evaluated.  List the ion ratios which are 

outside the acceptance criteria. 
 
Criteria: Table 8 of the method lists the ion abundance ratio acceptance criteria.  
 

Standard ID Ion Ratio Affected Compound Associated Samples 
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X.  COMPOUND IDENTIFICATION (continued) 
 
Actions: 
 
National Function Guidelines states that “If ion abundance criteria are not satisfied, then the data should 
be rejected (R)”.  However it also states that “professional judgment should always be used in 
determining the proper identification of analytes”.  Use the following professional judgment to qualify the 
data since the method allows for analytes that do not meet ion abundance ratios to be reported as 
EMPCs: 
 
If the ion abundance ratio is >15% (see Table below) for a 2,3,7,8-substituted congener (unlabeled), but all 
other identification criteria (signal/noise and retention times) qualify as estimated (J) the positive result in 
the sample.   Confirm that the value is reported as an EMPC by the laboratory.  The presence of EMPC 
should be noted in the validation report narrative 
 
If the ion abundance ratio is outside the limits for an internal standard or recovery standard, the stability of 
the mass spectra is in question since the analyte cannot be positively identified in the standard.  Qualify 
positive results as estimated (J) and reject (R) the non-detect results. 
 
 

Number of Chlorine 
Atoms 

M/Z’s Forming 
Ratio 

Theoretical Ratio ±15 %QC Limits 

41 M/(M+2) 0.77 0.65-0.89 
5 (M+2)/M+4) 1.55 1.32-1.78 
6 (M+2)/M+4) 1.24 1.05-1.43 
62 M/(M+2) 0.51 0.43-0.59 
7 (M+2)/M+4) 1.04 0.88-1.20 
73 M/(M+2) 0.44 0.37-0.51 
8 (M+2)/M+4) 0.89 0.76-1.02 

 
1-Does not apply to 37Cl4-2,3,7,8-TCDD (cleanup standard). 
2-Used for 13Cl12-HxCDF only 
3-Used for 13Cl12-HpCDF only 

 
5. Were the signal/noise ratios for all peaks greater than or equal to 2.5 for 2,3,7,8 substituted congeners 

and >10 for internal standards? Yes No 
 
Actions:  
 
If the signal/noise ratio is <2.5 for 2,3,7,8-substituted congeners (unlabeled) or <10 for internal standards, 
positive results should be considered to estimated (J). 
 
6. For peaks that were identified as furans, does a signal/noise ratio ≥ 2.5 at the same time in the 

corresponding polychlorinated diphenyl ether (PCDPE) channel exist and is the retention time relative 
to the furan isomer within ±2 seconds?     Yes No 

 
Actions: 
 
If PCDPE interferences exist, qualify the positive furan result as estimated (J). 
 
If the laboratory did not monitor for PCDPEs, qualify all positive furan data as estimated (J). 
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X.  COMPOUND IDENTIFICATION (continued) 
 
7. Second Column Confirmation 
 
a. Was the sample extract re-analyzed on a 30 m DB-225, fused silica capillary column for 2,3,7,8-

TCDF?         Yes No 
b. Did the second column meet calibration specifications? Yes No 
c. Did the laboratory report the concentration of 2,3,7,8-TCDF from the secondary column  

          Yes No 
 
Actions: 

 
National Function Guidelines states that “If ion abundance criteria are not satisfied, then the data should 
be rejected (R)”.  However, use the following professional judgment: 
 
If no, the result for 2,3,7,8-TCDF should be reported from the secondary column; the primary column 
should only be used for confirmation purposes.  If 2,3,7,8-TCDF was not confirmed and reported from a 
DB-5 column, use professional judgment and qualify the result as estimated (J) due to potential lack of 
specificity. 
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XI. COMPOUND QUANTITATION 
 
1. Were all analyte concentrations within the instrument calibration range?  Yes No 
 
If no, were appropriate dilutions performed?      Yes No 
 
If no, list associated samples and effect on sample data. 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
 
2. Were estimated detection limits (EDLs) calculated for all 2,3,7,8-substituted isomers that were not 
identified as positive values?        Yes No 
 
3. Example Calculation 
 
The sample quantitation evaluation is to verify laboratory quantitation results.  In the space below, please 
show a minimum of one sample calculation: 
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XII PERCENT SOLIDS 
 
List samples that have < 30% solids: 
__________________________________________________________________________________ 
__________________________________________________________________________________ 
__________________________________________________________________________________ 
___________________________________________________________________________________ 
 
Actions: 
 
If a soil sample has >10% solids but <30% solids, qualify positive results as estimated (J) and reject (R) 
non-detect results. 
 
If a soil sample has <10% solids, reject (R) both positive and non-detect results. 
 
Professional judgment may be applied if the laboratory used increased sample weights prior to extraction. 
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Type of Validation Full: ____   ENSR Data Pkg#:  
 Limited:____   Site Name:  
    Project Number:  
 
  

REVIEW OF SEMIVOLATILE ORGANIC DATA PACKAGE 
 
The following guidelines for evaluating semivolatile organics data were created to delineate required 
validation actions.  This document will assist the reviewer in using professional judgement to make more 
informed decisions and in better serving the needs of the data users.  Quality control validation criteria were 
derived from the USEPA publications Test Methods for Evaluating Solid Waste, Physical / Chemical 
Methods SW846 (Final Update III, December 1996), specifically SW-846 methods 8000B/8270C, and the 
project Quality Assurance Project Plan (QAPP).  Validation actions were derived from USEPA Contract 
Laboratory Program National Functional Guidelines for Organic Data Review (October 1999) and Region 5 
Standard Operating Procedure for Validation of CLP Organic Data (USEPA Region 5 Superfund Technical 
Support Section, February 1997).   
 
The hardcopy data package has been reviewed and the quality assurance and performance data 
summarized.   The data review for semivolatile analytes included: 
 
Laboratory Name/Location   
Laboratory SDG No.   
No. of Samples   
Sample Matrix   
Equipment/Field Blank ID   
Field Duplicate IDs   

 
 
The general criteria used to determine the performance were based on an examination of:   
 
 Data Completeness   Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
 Holding Times / Sample Preservation  Laboratory Control Samples (LCS) 
 GC/MS Tuning   Field Duplicate Precision 
 Calibrations    Internal Standard Performance 
 Blank Analysis Results   Compound Identification 
 Surrogate  Spike Recoveries  Quantitation Limits and Sample Results 
 
Overall Comments: 

 

 
 
 

 
Qualifiers: 
 
J - Estimated result. 
R - Reject data due to quality control criteria. 
U - Compound not detected. 
UJ - Estimated nondetect 
N  - Tentatively identified 
JN - Estimated concentration, tentatively identified 
 

Reviewer:  Date:  
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I. DATA COMPLETENESS 
 
 A.  Data Package: 
 

  
The tests requested on the COC or in subsequent communications were performed and reported 

  
The correct analyte list was reported 

  
The COCs (external and internal) are present and complete 

  
Sample receiving documentation is complete 

 
 
Missing Information   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      

A. Other Discrepancies: 
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II. HOLDING TIMES 
 
The objective of this parameter is to ascertain the validity of results based on the holding time (HT) of the 
sample from the time of collection to the time of extraction, and subsequently from the time of extraction 
to the time of analysis.   
 
Complete table for all samples and note the analysis and/or preservation dates not within criteria. 
 

Sample ID Date  
Sampled 

Date  
Extracted 

Date  
Analyzed ACTION 

 
 
Criteria: 
 
• Extraction HT: Aqueous: Extract within 7 days from sample collection, Soil: Extract within 14 days. 
• Analysis HT: Aqueous and Soil:  Analysis within 40 days from date of sample extraction. 
• Cooler Temperature (4°C ± 2°C):  _______________________________________ 
 
Actions:  Qualify detects/nondetects as follows: 
 
1. For Holding Time exceedances: 
 

Extraction from sampling 
(Days) 

Water Soil 
Analysis from Extraction 

(Days) 
Action 

Detect/Nondetect 
1-7 1-14 1-40 Accept 
8-14 15-28 -- J/UJ 
>14 >28 >40 J/R 

 
2. If samples were > 10°C, use professional judgment to qualify results. 
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III.  GC/MS TUNING 
 
 The assessment of the tuning results is to determine if the sample instrumentation is within standard 

tuning QC limits. 
 
 

_______ The DFTPP performance results were reviewed and found to be within the specified 
criteria of the method.  If ion abundance criteria were not met, use professional 
judgment to qualify results.  If mass assignment is in error (e.g., m/z 199 as base peak 
instead of m/z 198), all associated data are rejected (R). 
 

_______ All samples and CCVs were analyzed within 12 hrs of the DFTPP tunes.  If no, use 
professional judgement to determine if qualification is appropriate. 
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I. CALIBRATIONS 
 

 Compliance requirements for satisfactory instrument calibration are established to ensure that the instrument is capable 
of producing and maintaining acceptable quantitative data. 

 
 Dates of Initial Calibration:

 Dates of Continuing Calibrations:
 Instrument ID Numbers:

 

DATE Lab File ID# Analyte RFs, %RSD, 
%D, r Samples Affected 

     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

 
 

ICAL Criteria  Action (Detects/Nondetects) 
RF RF ≥ 0.05 for all target analytes, including 

SPCCs 
 

J / R  
Note:  Sample results negated (U) on the basis of blank 
contamination are not rejected, but estimated (UJ). 

%RSD or correlation 
coefficient (r) 

%RSD ≤ 30% for CCCs 
%RSD ≤ 15% for other analytes  
If %RSD > 15, line or curve must have r ≥ 0.99  

J / UJ 
 
 

CCV Criteria Action (Detects/Nondetects) 
RF RF ≥ 0.05 for all target analytes, including 

SPCCs 
 

J / R  
Note:  Sample results negated (U) on the basis of blank 
contamination are not rejected, but estimated (UJ). 

%D  
 

%D ≤ 20 for CCCs 
%D ≤ 25 for other analytes (20% if no CCCs)  

J / UJ  low recovery 
J / Accept high recovery 

 
SPCCs:  n-Nitroso-di-n-propylamine, hexachlorocyclopentadiene, 2,4-dinitrophenol, and 4-nitrophenol. 
B/N CCCs: Acenaphthene, 1,4-dichlorobenzene, hexachlorobutadiene, diphenylamine, di-n-octylphthalate, fluoranthene, and 
benzo(a)pyrene 
Acid CCCs:  4-Chloro-3-methylphenol, 2,4-dichlorophenol, 2-nitrophenol, phenol, pentachlorophenol, and 2,4,6-trichlorophenol 
 
* A separate worksheet should be filled out for each initial curve. 
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V. BLANK ANALYSIS RESULTS (Sections 1 & 2) 
 
The assessment of the blank analysis results is to determine the existence and magnitude of contamination problems.  If 
problems with any blanks exist, all data associated with the case must be carefully evaluated to determine whether or not 
there is an inherent variability in the data for the case, or if the problem is an isolated occurrence not affecting other data. 
 
1. Frequency Requirements 
  
 Was a preparation blank analyzed for each matrix, at the frequency stated in the method? Yes or No 
 
If “No”, data quality may be affected.  Use professional judgment to determine the severity of the effect and qualify the 
data accordingly.  Discuss any actions below and list the samples affected. 
 
 

 
2. Blanks:  List the contamination in all of the blanks (laboratory and/or field QC blanks) below.  High and low level 
blanks must be treated separately. 
 

Date 
Analyzed  Lab ID or 

Field ID  Level/ 
Matrix  Compound Conc. 

Unit: 
Action Level 
Unit: 

 Affected 
Samples 

           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
 
3. Blank Actions 
 
The action level (AL) for samples which have been diluted should be multiplied by the dilution factor.   
No detected sample result should be reported unless the concentration of the compound in the sample exceeds the AL of 
10x the amount in the blank for the common contaminants (phthalates), or 5x the amount for any other compound.  
Specific actions are as follows: 
 
1. If sample result is ≤ the sample quantitation limit (SQL) and ≤ the AL, report the compound as not detected (U) at the 

SQL. 
2. If sample result is > SQL but ≤ AL, report the compound as undetected (U) at the reported concentration. 
3. If the concentration is > the AL, report the concentration unqualified. 
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VI. SURROGATE SPIKE RECOVERIES 
 
Laboratory performance of individual samples is established by evaluation of surrogate spike recoveries.  All samples are 
spiked with surrogate compounds prior to sample analysis.  The effectiveness of the analysis is measured by the 
surrogate percent recovery (%R).  Since the effects of the sample matrix are frequently outside the control of the 
laboratory and may present relatively unique problems, the validation of data is frequently subjective and demands 
analytical experience and professional judgement. 
 
List the %Rs which do not meet the criteria for surrogate recovery.  
 
         Surrogate Compounds  Matrix: Aqueous/Soil 

Sample ID  NBZ  FBP  TPH PHL 2FP  TBP  Actions 
            
            
            
            
            
            
            
            
            
            
            
            
            

QC limits (LL - UL) must be filled in during validation.  
Aqueous  to  to  to to  to to   

Solid  to  to  to to to to   
 
Notes:    Base / Neutral Surrogates   Acid Surrogates 

NBZ = Nitrobenzene-d5 PHL = Phenol-d5 
FBP =  2-Fluorobiphenyl 2FP =  2-Fluorophenol 
TPH =  Terphenyl-d14 TBP =  2,4,6-Tribromophenol 

 
Criteria:   
 
• Surrogate recoveries must fall between the QC limits established for the project.  If any surrogate is out of QC 

limits, reanalysis is recommended to confirm that the noncompliance is due to sample matrix effects rather than 
laboratory deficiencies.  

 
Actions:  Data are not qualified unless  
• Two or more surrogate %Rs within the same fraction (base/neutral or acid) are out of specification but >10% or  
• One surrogate %R within the same faction <10%.   
 
Surrogate action should be applied as follows: 
 

%R Qualify results within the same fraction 
(base/neutral or acid) < 10% 10%-LL > UL 

Detected Results J J J 

Non-detected Results R UJ Accept 
 Note:  Sample results negated (U) on the basis of blank contamination are not rejected, but estimated (UJ). 
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VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) 
 
This data is generated to determine long-term precision and accuracy of the analytical method for various matrices.   
 
1. MS/MSD Recoveries and Precision (A separate worksheet should be used for each MS/MSD pair) 
 
 Sample ID: _________________ Level / Matrix: __________________  
 
List the %Rs and relative percent differences (RPDs) of compounds that do not meet the project QC criteria. 
Note:  RPDs are calculated from MS and MSD concentrations, not recoveries. 
 

MS or MSD  Compound  %R or RPD  QC Limits Action 
         
         
         
         
         
         
         
         
         

 
No action is taken on MS/MSD results alone to qualify an entire case.  However, the reviewer may use MS/MSD results 
in conjunction with other QC criteria and determine the need for qualification of the data.  In those instances where it can 
be determined that the results of the MS/MSD affect only the sample spiked, then qualification should be limited to this 
sample alone.  However, it may be determined through MS/MSD results that the laboratory is having a systematic 
problem in the analysis of one or more analytes (which affects all associated samples), then qualification should be 
applied to all samples in the analytical batch. 
 
Actions:  Qualify the unspiked sample as follows: 
 

MS, MSD %Rs 
Qualify results  <10% 10%-LL >UL 

MS/MSD RPD  
> QC Limit 

Detected Results J J J J 
Non-Detected Results R UJ Accept UJ 

Note:  Sample results negated (U) on the basis of blank contamination are not rejected, but estimated (UJ). 
 
2. MS/MSD - Unspiked Compounds 
 
List the concentrations of the unspiked compounds and determine %RSDs in the sample, MS and MSD.   
 

 Concentration   Compound  Sample  MS MSD  %RSD  Action 

           
           
           
           
           
           

 
Criteria:  None specified, use % RSD ≤ 50 as professional judgment. 
Action: 
1. If the %RSD > 50, qualify the result in the unspiked sample as estimated (J). 
2. If the %RSD is not calculable (NC) due to a nondetect value in the sample, MS, and/or MSD, use professional 
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judgment to qualify sample data. 
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VIII.  LABORATORY CONTROL SAMPLE (LCS) or LCS/LCS DUPLICATE 
 
This data is generated to determine accuracy of the analytical method for various matrices. 
 
1. LCS or LCS/LCS Duplicate:  List the %Rs and/or RPDs of compounds which do not meet the criteria.  
 

LCS ID  Compound  %R or RPD  QC Limits Action 
         
         
         
         
         
         
         
         
         
         

 
 
Criteria:   
• Project QC limits (LL = lower limit, UL = upper limit)  
 
Actions:  Actions on LCS %R and RPD should be based on both the number of compounds that are outside the %R 
criteria and the magnitude of the exceedance of the criteria. 
 

LCS, LCSD %R 
Qualify results  <10% 10%-LL >UL 

LCS/LCSD  
RPD > QC Limit 

Detected Results J J J J 

Non-Detected Results R 
Use professional 

judgement Accept UJ 
Note:  Sample results negated (U) on the basis of blank contamination are not rejected, but estimated (UJ). 
 
• If ≤ half of LCS/LCSD compounds are outside the QC limits, qualification applies ONLY to the affected analytes. 
• If more than half of LCS/LCSD compounds are outside the QC limits, qualification applies to ALL affected analytes. 
 
2. LCS Frequency 
 
 
Was an LCS analyzed at the proper frequency (1 per batch of 20 samples or less per matrix) ? Yes or No 
 
If “no”, note in validation memo and use professional judgment in qualification of the data.  Discuss any actions below: 
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IX. FIELD DUPLICATE PRECISION 
 
 Sample IDs:     Matrix:   
 
Field duplicate samples may be taken and analyzed as an indication of overall precision.  These analyses measure both 
field and lab precision; therefore, the results may have more variability than laboratory duplicates which measure only 
laboratory performance.  It is also expected that soil duplicate results will have a greater variance than water matrices due 
to difficulties associated with collecting identical field duplicate samples. 
  

 Concentration (µg/L or µg/Kg)   Compound  SQL  Sample Duplicate  RPD  Action 

           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
 SQL = Sample quantitation limit 
 
Criteria (in the absence of project-specific criteria):     
 
• Soils RPD ≤ 50, Aqueous RPD ≤ 30, if both the sample and duplicate results are ≥ 5x SQL. 
• The RPD criterion is doubled, if both the sample and duplicate results are < 5x SQL. 
 
Actions: 
 

• If the RPD criterion is exceeded, estimate detected results (J) in the sample and duplicate. 
  
If the sample and/or duplicate are NDs, the RPD is not calculable: 
 

• If both the sample and duplicate results are ND, precision is considered acceptable and no action is needed. 
 

• If one sample result is ND and the other is ≥ 5x SQL, qualify both results (J/UJ).  
 

• If one sample result is ND and the other is < 5x SQL, accept unqualified.  
 
Note:  If the SQLs for the sample and duplicate are significantly different, use professional judgment to determine if 
qualification is appropriate. 
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X. INTERNAL STANDARD PERFORMANCE 
 
The assessment of the internal standard (IS) parameter is required for CCVs and recommended for samples to assist the 
data reviewer in determining the condition of the analytical instrumentation or effect of matrix on sample results.   
 
List the IS area and/or retention times (RTs) which do not meet the criteria for IS performance.  
 

Date  Sample ID  IS out IS Area/RT Acceptance Range  Action 
           
           
           
           
           
           
           
           
           
           
           
           

 
Criteria:   
 
• IS area of the CCV must fall between –50 and 100% of the IS area of the midpoint in the ICAL. 
• IS RT of the CCV must fall between ±30 second of the IS RT of the midpoint of the ICAL. 
• IS area of the sample must fall between –50% to +100% of the IS area in the associated CCAL. 
• IS RT of the sample must fall between ± 30 seconds of the IS RT in the CCAL. 
 
Actions:  
 
If an IS is out of QC limits, reanalysis is recommended to confirm that the noncompliance is due to 
sample matrix effects rather than laboratory deficiencies.  
 
1. Validation action should be applied to the compounds quantitated with the out-of control IS as follows: 
 

Sample IS area compared to CCAL Qualify results Extreme low (< -10%) -10% to -50% > +100% 
Detected Results J J J 
Non-Detected Results R UJ Accept 

 
2. 2. If RT of an IS varies more than 30 seconds from the CCV, reject (R) all nondetects in the affected samples. 
 
Discuss any actions below: 
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XI. COMPOUND IDENTIFICATION 
 
The compound identification evaluation is to verify that the laboratory correctly identified target analytes as 
well as the tentatively identified compounds (TICs). 
 
1. Verify that the target analytes were within the retention time windows and spectra match. 
 
 
 
 
 
 
 
 
 
 
2. Verify that target analytes and/or TICs were quantitated using the correct internal standards. 
 
 
 
 
 
 
 
 
 
3. Verify that the target identification is supported by the mass spectral pattern. 
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I. QUANTITATION LIMITS and SAMPLE RESULTS 
 
The sample quantitation evaluation is to verify laboratory quantitation results. 
 
1. In the space below, please show a minimum of one sample calculation. 
 
 
 
 
 
 
 
 
2. If dilutions performed, were the SQLs elevated accordingly by the laboratory?  List the affected samples 

and dilution factor in the table below. 
 

Sample ID Dilution Factor Reason for Dilution  
   
   
   
   
   
   
   
   
   
   
   
   
   

 
If dilution was required but not performed, estimate results (J) for the affected compound. 
List the affected samples/compounds:  ______________________________ 
 
3. If requested for the project, verify that results below the SQL and above the laboratory’s method detection limits 

(MDLs) were reported. 
 
 
4. Verify that the reporting limit is at or above the lowest calibration standard. 
 
 
5. Verify that results were reported in dry weight for solid samples. 
 
 
6. Are all sample percent solid ≥ 30?  If not, list the affected samples/percent solids.   
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